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(w) Heterocyclic compounds. 

© Indole derivatives of the general formula: 




wherein R is phenyl, optionally substituted with halogen, 
lower alkyl or trifluroomethyl. or a hetero aromatic group, 
such as 2-lhienyl, 3-lhienyl. 2-furoyl, 3-furoyt, 2-thiaiol. 
2-oxaiot, 2-imida/ole, 2-pyridyl. 3-pyndyl or 4-pyridyl; R' is 
hydrogen, halogen, lower alkyl. lower alkoxy. hydroxy, 
cyano. nitro, lower alkylihio. tnfluoromothyl. lower alkylsul- 
fonyl, amino, lower alkylammo or lower di-slkylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - 
when A is carbon • an optional bond. 

R ? is hydrogen.. cycloatkyl. lower alkyl or lowor alkenyl, 
optionally substituted with one or two hydroxy groups, any 
hydroxy group present being optionally esterifted with an 
aliphatic corboxylic acid radical having Irom two tn twenty- 
four carbon atoms inclusive, 
or R ? 



wherein "n" Is an Integer of 2-6; 

X is oxygen or sulfur, or >C - X may constitute the 
group \CH - when Y is - N- or -CH* ; 

Y is oxygen, sulfur, CH, or N R 3 , where R 3 is hydrogen or 
lower alkyl, lower alkenyl or a cycloalkylmethyt group, said 
"cycloatkyl" having from three to sixcarbon atoms inclusive; 

2 li -(CH,) m "m" being 2 or 3. or 2 is -CH~CH- or 
1.2-phenylene optionally substituted with halogon or trif 
luoromethyl, or Z is -CO(or SICH,*; 

U is nitrogen or carbon, 
provided that when R 1 is chloro. A is nitrogen and R' is 
methyl or cyclohexyl. R may not bo phenyl; 
as well as their pharmaceutical^ acceptable acid addition 
salts, are described as having pronounced activity in th<» 
treatment of psychosos. 

Moreover, methods for the preparation of the indole? 
derivatives of Formula 1 are described. 



is the group 7 
/ \ 
-(CH,) - U Y 
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HETEROCYCLIC COMPOUNDS 



The present invention relates to novel indole derivatives which have interesting 
pharmacodynamic effects indicating pronounced activity in the treatment of 
psychic disorders, especially psychoses and, at the same time, a low degree of 
undesired side effects. 

Moreover, the invention relates to methods for the preparation of said indole 
derivatives, pharmaceutical compositions containing same, and methods for the 
treatment of psychic disorders, especially psychoses, by administering a thera- 
peutically active amount of one of said derivatives to a living animal body, 
including human beings. 

The novel Indole derivatives of the present Invention are represented by the 
following formula: 




1 5 5 8 R 
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wherein R is phenyl, optionally substituted with halogen, lower alkyl or trifluoro- 

methyl, or a hetero aromatic group, such as 2-thienyl, 3-thienyl, 2-furoyl, 3- 

furoyl, 2-thiazol, 2-oxazol, 2-imidazok- t 2-pyridyl, 3-pyridyl or <f-pyridyl; 

R 1 is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, nitro, lower 

alkylthio, tr if luoromethyl, lower alky lsulf onyl, amino, lower alkylamino or iower 

di-ajkylamino; 

# 'A M is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 
optional bond; 

R 2 is hydrogen, cycloalkyl, lower alkyl or lower alkenyl, optionally substituted 
with one or two hydroxy groups, any hydroxy group present being optionally 
esterified with an aliphatic carboxylic acid radical having from two to twenty- 
four carbon atoms inclusive, 
or R is the group , 

/ \ 

n 
x 

wherein "n" is an integer of 2-6; 

X is oxygen or sulfur, or>C = X may constitute 'he group V CH = when Y is 
= N-or=CH-; 

Y is oxygen, sulfur, CH 2 or N R 3 , where R 3 is hydrogen or lower alkyl, lower 
alkenyl or a cycloalkylmethyl group, said "cycloalkyl" having from three to six 
carbon atoms inclusive; 

Z is -(CH 2 ) -, "m" being 2 or 3, or Z is -CH=CH- or 1 ,2-phenylene optionally 
substituted with halogen or trifluoromethyl, or Z is -CO(or S)CH 2 -; 
U is nitrogen or carbon, 

provided that when R 1 is chloro, A is nitrogen and R is 
methyl or cyclohexyl, R may not be phenyl; 

as well as their pharmaceutical^ acceptable acid addition salts. 

In the past, several indole derivatives being substituted at the nitrogen atom 
with a carboxylic acid radical have been found to possess analgetic and anti- 
inflammatory properties. Recently it was suggested in German OL5 No. 2811031 
that also indoles having a phenylsubstituent at the nitrogen atom might have the 
desired analgetic or antiinflammatory effects, but no data were given for the 1- 
phenyl-5-chloro-3-methtylpiper'a2ine-indoIe or 1 -phenyl-5-chloro-3-cyclohexyl- 
piperazine-indole actually disclosed in the specification. We have prepared the 
first-mentioned of these compounds (Lu 23-015) and found that it was without 
interesting effects in the pharmacological testing carried out in our laboratories. 

1559 86292965 



In European Patent Application No. 80401005.6 some derivatives of tetrahydro- 
pyridinyl-indoles having at the 1 -position either hydrogen or alkyl (1-3 C-atoms), 
were described as being neuroleptics. The pharmacological data given in the 
specification, however, indicate only weak to moderate neuroleptic activity. 

We have prepared one of these compounds, 5-chIoro-3-(l-(2-hydroxyethyl)- 
l,2,3,6-tetrahydropyrid-4-yi)indol (Lu 23-143) and found that it was almost 
Inactive compared with the compounds of Formula I. 

It has now surprisingly been found that the novel Indole derivatives ol Formula I 
are potent dopaminergic antagonists in pharmacological tests, both in vivo and in 
vitro, as compared with weilknown neuroleptics commonly used in the treatment 
of psychoses; and especially very long-lasting effects - up to several days - were 
observed with many of the compounds of Formula I. Additionally, most of the the 
indoles of Formula I are strong 5-HT antagonists both perifericaily and centrally, 
which is considered to be important for the treatment of psychic disorders or 
cardiovascular diseases. 

The terms lower alkyl, lower alkoxy, lower alkylthio and lower alkylsulf onyi 
designate such groups having from one to four carbon atoms inclusive. Exemplary 
of such groups are methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec. butyl, 
methoxy, ethoxy, propoxy, butoxy, methylthio, ethylthio, propylthio, methyl- 
sulfonyl, ethylsulfonyl, or the like. 

The term lower alkenyl designates alkenyl groups having from two to four carbon 
atoms, for example ethenyl, 1-propenyl, 2-butenyl, or the like. 

This invention also includes pharmaceutically acceptable salts of the compounds 
of Formula 1 formed with non-toxic acids. Such salts are easily prepared by 
methods known to the art. 
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The base is reacted with either the calculated amount of organic or inorganic 
acid in an aqueous miscible solvent, such as acetone or ethanol, with isolation of 
the salt by concentration and cooling or an excess of the acid in aqueous 
immiscbile solvent, such as ethyl ether or chloroform, with the desired salt 
5 separating directly. 

Exemplary of such organic salts are those with maleic r fumaric, benzoic, 
asco.bic, embonic, succinic,* oxalic, bis-methylenesalicyiic, methanesulf onic, 
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, 
malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, 

10 glycolic, p-amino-benzoic, glutamic, benzene sulfonic and theophylline acetic 

acids, as well as the 8-halotheophyllines, for example 8-bromo-theophyliine. 
Exemplary of such inorganic salts are those with hydrochloric, hydrobromic, 
sulfuric, sulfamic, phosphoric and nitric acids. Of course, these salts may also 
be prepared by the classical method of double decomposition of appropriate 

15 salts, which is weliknown to the art. 

The compounds of Formula I as well as the pharmaceutical^ acceptable acid 
addition salts thereof may be administered both orally and parenterally, for 
example in the form of tablets, capsules, powders, syrups or solutions for 
injection. 

20 Of the indoles of Formula 1, those wherein R* is chlorine, fluorine, trifluoro- 

methyl, methyl, nitro or amino in the 5-position, R is phenyl substituted with 

2 

fluorine in the V-or the 2 f -position, R is methyl, hydroxyethyl or 3-hydroxypropyl, 
and A is as defined above, have shown especially favourable effects in the pharma- 
cological testing, and also have few undesired side effects. 

25 The invention moreover relates to a method for the preparation of the novel 

indoles of Formula I, which comprises 

a) reacting an indole derivative of the following formula: 
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w rem R and R are as defined above, with a <* -pipcridone of the formula: 

\ 



wherein R^ is as defined above, 
or 

b) reducing a compound of the following formula: 



A / 



o 



N 
I 

R 



I I I 



10 



1 2 
wherein R , R and R are as defined above, 



or 



c) reacting a compound of the following formula: 



\ J 



N' 
H 



1 r.2 



I V 



wherein R , R and A are as defined above, with a compound of formula: 

R-hal 



wherein R is as defined above and "hal" is halogen, in the presence of a metai 
catalyst, 



or 



15 d) reacting a compound of the following formula: 



\ / 
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N 
J 

R 
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wherein R 1 , R and A are as defined above, with a lower alkyl halide or an 
epoxide of formula HjC- CH R wherein R is hydrogen, methyl or ethyl, 



V 



or 



e) reducing a compound of the following formula: 




\ / 



VI 



wherein R 1 , R and A are as defined above and R^ is hydrogen, lower alkyl (1-3 
C-atoms) or lower alkoxy (1-3 C-atoms), 



or 



f) heating a compound of the following formula: 



10 



OH 



COO CH. 



VI I 



wherein R and R are as defined above, with a piperazine of formula: 

f ^ o2 

H N N-FT 

wherein R^ is as defined above, \ / 

or 

g) reducing a compound of the following formula: 



N-R 2 
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1 2 

wherein R , R and R are as defined above, with a suitable reducing agent, 
whereupon the indole of Formula I is Isolated in the form of the free base or a 
pharmaceutically acceptable acid addition salt thereof, and if the group R^ 
contains one or cwo hydroxyl groups, if desired, acylating such a hydroxy group 
5 with a reactive derivative of an aliphatic cai boxylic acid having from two to 

twenty-four carbon atoms, and isolating the ester formed as the free base or a 
pharmaceutically acceptable acid addition salt thereof. 

In method a) the reaction is performed under strong acidic conditions by heating. 
Trifluoroacetic acid or HC1 in ethanol are preferred as acid catalysts. The 
10 starting compounds of Formula II are conveniently prepared according to 

procedures described in the litterature, e.g. by reduction of R substituted isatins 
or oxindoles by a method described by H. Sirowej et al. in Synthesis 1972 , S^, 
according to the following reaction scheme: 




Isatins and oxindoles are prepared by a Fiedel-Craft ring closure under standard 
conditions from N-oxalylchloro- or N-(2-chloroacetyl) diphenylamines respec- 
tively. The compounds of Formula II may alternatively be prepared by aryiation 
of N-unsubstituted indoles according to the method described by M.A. Khan and 

20 E.K. Rocha, Chem.Pharm.Bull. 25 (11), 31 10-3114 (1977). 

15 6 4 
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/\n alternative way of obtaining the intermediates ol Formula D is that from an 
'^doxyl-2-carboxylic ester as outlined below; 




II 



In method b) the reduction is preferably carried out at low hydrogen pressures 
( 3 ato.) in the presence of platinum or palladium on carbon black. 

In method c) the arylation is preferably carried out at about 160-210°C in 
aprotic polar solvents as e.g. N-methyi-2-pyrrolidone or hexamethylphosphoric 
triamide with K^CO^ as base and copper as a catalyst. 

In method e) the reduction is preferably carried out with LiAlH^ in THF or 
diethylether or with diborane in THF. 

Method f) is a two step procedure in which compound VII first is decarboxy- 
alkylated in the presence of an inorganic salt as e.g. LiCl or MgCl^ in a polar 
solvent as e.g. diglyme, hexamethylphosphoric triamide or N-methyl-2- 
pyrrolidone at elevated temperatures (120-i50°C). Finally, the appropriate 
piperazine is added and the temperature raised to about 200°C and kept there 
until the corresponding indoxyle has disappeared according to TLC analysis. The 
compounds of Formula VII are conveniently prepared according to the procedures 
reported by P.C. Unangst and M.E. Carethers, 3. Heterocyclic Chem. 2j_, 709 
(1934). 



In method g) diborane in THF is conveniently used as a reducing agent. The 
compounds of Formula VIII are prepared from the corresponding R-substituted 
.sjuins according to the following reaction scheme: 
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The methods of the invention shall be illustrated in the following bv sor° 
examples, which may not be construed as limiting: 

EXAMPLE 1 
(Method a) 

5 l-(^'-FIuorophenyl)-5-methyl-3-(l-methyl-l,2,3 r 6-tetrahydropyridin-^-yl)-I H-md?!- 

hydrochloride ( Lu 20-089 ). 

l-^'-fluorophenylM-methyMH-indole (1.3 g) and 1 -methyl-<f-piperidone (5 «} 
were dissolved in 25 ml of acetic acid and added dropwise to 50 ml of 
trifluoroacetic acid kept almost at the boiling point. The mixture was gently 
10 refluxed for another 1/2 h. Excess trifluoroacetic acid was evaporated and the 

reaction mixture was added to 50 ml c' 6 M HCI and 50 ml of ether. The 
precipitated title compound was filtered off and dried. Yield: 3.1 g (if 396), M.p. 
262-266°C. 

In a corresponding manner the followin- \retrahydropyridin-4-ylindoles were 
1 5 prepared: 

S-Fiuoro-l-^'-fluorophenyO^-tl-methyl-l^^^-tetrahydropyridin-^-yD-lH-indole, 
hydrochloride. ( Lu 21-018 ). M.p. 256°C. 

l-(^ , -Fiuorophenyl)-3-(i-methyl-l,2,3,6-tetrahydropyridin-^-yl)-5-trifluoromethyl- 
lH-indole, oxalate. ( Lu 21-120 ). M.p. 228-229°C. 

20 l-(^-Fluorophenyl)-5-nitro-3-(l-methyl-l ,2,3,6-tetrahydropyridin-<f-y 0- i H-indoU; 

( Lu 22-135 ). M.p. 168-170°C. 

l-(3 , -Fluorophenyl)-5-nitro-3-(l-methyI-l ,2,3,6-tetrahydropyr idin-1-y 1) -1 H-indoIc, 
maleate. ( Lu 24-OOfr ). M.p. 216-217°C. 

l-(2'-FJuorophenyl)-5-nitro-3-(l-methyl-l,2,3,6-tetrahydropyridin^-yi)-lH-indoie I 

2 5 maleate. ( Lu 21-003 ), M.p. 2Q8°C. 

3-(l-(2-Hydroxyethyl)-l,2,3,6.tetrahydropyridin-^-yl)-l.(^'. t rifluoromethylphenyl- 
lH-indole, fumarate. ( Lu 21-012 ). M.p. 171-175°C. 

l-^'-FluorophenyD-S-d-methyl-l^^^-tetrahydropyridin-^-yO-lH-indole, hydro- 
chloride. ( Lu 23-083 ). M.p. 268-270 O (^ g 2 9 2 9 6 5 

3 0 l-^ , gF^ugrophenyl)-5-nitro-3-(l ,2,3,6-tctrahydropyridin-l-yl)-! H-indolc, 
maleate . ( Lu 23-133 ). M.p, ?0'i-?05°C. 
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; - Zh.c: z - 1 V-fluoropheny l)-3-(l -{2-hydroxyethyl)- 1 ,2,3,6-tetrahydropyridin-4-yl)- 
lH-indole, hydrochloride. (Lu 23-l*»6). M.p. 280-2S2°C. 

5-ChIoro-l-(4 , -fluorophenyl)-3-(l f 2 f 3,6-tetrahydropyridin-«-y0-lH-indole. ( Lu 23- 
-1«7 ). M.p. 105-107°C. 

l-(«'.fluorophenyl)-3-(I-(2-hydroxyethyl)-l,2,3,6-tetrahydropyridin-*-yl)-5-nitro- 
lH-indole. ( Lu 23-150 ). M.p. 151-152°C. 

l-«f-Fluorophenyl)-3-(l f 2,3 f 6-tetrahydropyridin-*-yl)-5-trifluoromethyI-lH-indoIe. 
(Lu 23-155). M.p. 128-130°C. 

l-(^ , -Fluorophenyl)-3-(l-(2-hydroxyethyl)-l,2,3,6-tetrahydropyridin-t-yl)-5-trifluoro- 
methyl-lH-indole. ( Lu 23-156 ). M.p. 140-1M°C. 

5-Fluoro-l-('t , -fluorophenyl)-3-(l,2,3,6-tetrahydropyridin-'*-yl)-lH-indole. 
( Lu 23-159 ). M.p. 75-77°C. 

5-Fluoro-l-(f , -fluorophenyl)-3-(l-(2-hydroxyethyl)-l,2,3,6-tetrahydropyridin-f-yl)- 
lH-indole, oxalate. ( Lu 23-160 ). M.p. 180-18f°C. 

5-Fluoro-l-(^-fluorophenyl)-3-(l-(2-propyl)-l,2,3,6-tetrahydropyridin-t-yl)-lH-indole 
fumarate. ( Lu 23-lb7 ). M.p. 190-195°C. 

l-(4'-Fluorophenyl)-3-(l-(3-hydroxypropyl)-l,2,3,6-tetrahydropyridin-'f-yl)-5-trifluoro 
methyl-lH-indole. ( Lu 23-171 ). M.p. 159-161°C. 

5-Fluor-l-('J , -fluorphenyl)-3-(l-(3-hydroxypropyl)-l,2,3,6-tetrahydropyridin-'f-yl)- 
lH-indole, oxalate. ( Lu 23-175 ). M.p. 173-175°C. 



EXAMPLE 2 
(method b) 

l-(4'-Fluorophenyl)-3-(l-methyl-^-piperidyl)-5-trifluoromethyl-lH-indole, 
oxalate. ( Lu 21-131 ). 

Compound Lu 21-120, oxalate (2.5 g) is dissolved in ethanol (200 ml), and Pt0 2 
(0.2 g) is added. Hydrogenation is continued for 3h at 3 atm. The catalyst was 
then filtered off, ethanol evaporated and the title compound crystallized from 
acetonc/ethcr. Yield: 1.2 g (fS%). M.p. 251-252°C. 

1567 86292965 
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In a corresponding manner were also prepared: 

l-(^ , -Fluorophenyl)-3-(l-(2-imida2olidinon-l-ylethyl)-^-piperidyJ)-l H-indole. 
( Lu 23-086 ), M.p. 174-175°C. 

l-(^ f -FluorphenyI)-3-(l-(I-pyrroiidin-2-onylethyl)-^-piperidyl)-5-trifIuoromethyi- 
5 1 H-indole, fumarate. ( Lu 23-158 ). M.p. 240-24 i°C. 

5-Chloro-l-(^ , -fluorophenyl)-3-(i-(2-imida2olidinon-l-ylethyl)-'f-piperidyl)- 
1 H-indole, maleate. ( Lu 23-17*0 . M.p. 155-160°C. 

EXAMPLE 3 
(Method c) 

1 0 3-(l-Methyl-i,2,3,6-tetrahydropyridin-^-yl)-3-nitro-l-pyridin-3-yl-l H-indole. 

( Lu 24-016 ). 

3-(l-Methyl-l,2,3,6-tetrahydropyridin-4-yl)->-nitro--lH-indole (4.5 g), 3-bromo- 
pyridin (6.0 g), CuBr (4.5 g) and K 2 CO } (8.0 g) were heated under stirring at 
160°C for 2.5 h. After cooling the reaction mixture was poured into diluted 

1 5 NH^OH (500 ml) and extracted with ethyl acetate (2 x 300 ml). The combined 

organic phases were dried (MgSO^) and the solvent evaporated. The title 
compound was obtained by recrystallization from acetone. Yield: 3.4. g (58%). 
M.p. 175-177°C. 

In a corresponding manner were also prepared: 

2 0 3-(l-Methyl-l,2,3,6-tetrahydropyridin-4-yl)-5-nitro-l -pyridin-2-yJ- 1 H-indule. 

( Lu24-015 ). M.p. 134°C. 

3-(l -Methyl- 1 ,2,3,6-tetrahydropyridin-4-yl)-5-niTro-l -(2-thiazolo-l H-indole. 
( Lu24-022 ). M.p. 204-206°C. 

5-Chloro-3-(l -methyl- 1,2, 3, 6-tetrahydropyridin-4-yl)-l -(3-thienyl)-l H-indole, 
2 5 maleate. ( Lu 24-001 ). M.p. 168-i70°C. 



3-(i -Me thy 1-1 ,2,3,6-tetrahydropyr idin-4-y l)-5-nitro- 1 -(2-thienyi)-l H-indole, 

maleate.' (Lu 24-014). M.p. 206-208°C. 
1 5 6 8 V 
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5-Chicro-l-(4 l -fluorophenyl)-3-(l -methyl- 1 ,2,3, 6-tetrahydropyridin-4-yi)-iH-indole, 
hydrobromide. ( Lu 22-1 1 7 ). 

b 5-ChIoro-3-(l-carbeihoxy-l,2,3,6-tetrahydropyridin-^-yl)-lH-indole (10 g), 1,4- 

fluoroiodobenzene (15 g), CuBr (10 g) and K 2 CO^ (15 g) in HMPA (50 ml) were 
heated (1S0-200°C) while stirring for 3h. After cooling the reaction mixture was 
I poured into H^O (1 itr.) and ethylenediamine (100 ml). The crude product was 

I obtained by extraction twice with ether/ethyl acetate (2:1). The combined 

j n organic phases were dried (MgSO^) and the solvents were evaporated. The pure 

5-chloro-l-(4 ! -fluorophenyI)-3-(l-carbethoxy-l ,2,3,6-tetrahydropyridin-^-yD-l H- 
i indole was obtained by column chromatography on silica gel (eluent 30% ether in 

! dichloromethane). Yield: S.9 g (6896). M.p. 120-122°C. The carbethoxy 

compound then obtained (3 g) was dissolved in dry THF (50 ml) and LiAlH^ 
15 pellets (2 g) were added. The mixture was refluxed for Ih, cooled and h^O/THF ~~ 

added to destroy excess LiAlH^. The precipitate was filtered off and THF 
' evaporated. The remaining oil was dissolved in acetone and the title compound 

precipitated as a hydrobromide salt. Yield: 2.4 « (75%). M.p, 285°C. 

I In a corresponding manner were also prepared: 

2 0 5-Chloro-l-(4 , -fluorophenyl)-3-(l-isobutyl- 1,2,3, 6-tetrahydropyridin-4-yl)-lH- 

indole, hydrobromide. ( Lu 22-134 ). M.p. 285-2S6°C. 

' 5-Fluoro-3-(l -methyl- 1,2, 3, 6-tetrahydropyridin-4-yl)-l -(2-thiazolo)-l H-indole, 

fumarate. ( Lu 24-013 ). M.p. 190-194°C. 



EXAMPLE 5 
(method d) 

5-Fluoro-2-(4'-f luoropheny l)-3-( 1 -(2-imidazolidinon-l -ylethyl)-l ,2,3,6-tetrahydro- 
pyridin-4-yl)-lH-indoIe f oxalate. ( Lu 21-046 ) 

5-Fluoro-l -(4'-fluorophenyl)-3-(l ,2,3, 6-tetrahydropyr idin-4-y 1)-1 H-indole (2g) 
prepared as described in Example 1; 1 -chloroethyl-2-imidazolidinon (2 g), K 2 CO^ 
(3 g) and a small crystal of Kl we r e refluxed in methyl isobytyl ketone (50 ml) for 
16 h. The reaction mixture was poured into H^O and Cb^Cl^ (200 ml) was 
added. The organic phase was separated, dried (MgSO^) and the solvents 
evaporated. The crude product was dissolved in acetone and precipitated as an 
04c Mate salt. Yield: 1.2 g (36%). M.p. 1S6-1S9°C. 

115 6 9 86292965 
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l-(4'-Fiuorophenyl)-3-(M2-imida-oiidinon-i -yiethyl)-! -piperazino)-5-trif Juorornethyi- 
IH-indoie, dihydrobrotnide. ( Lu 23-001 ). M.p. 262-263°C. 

l-(^ t -Fluorophenyl)-3-(^-(i-pyrroIidin-2-onylethyl)-l-piperazino)-5-trifiuoromethyI- 
b lH-indole. ( Lu 22-133 ). M.p. 22<*-227°C. 

l-(^'-FJuorophenyI)-5-nitro-3-(l-pyrroiidin-2-onylethyl)-l J 2,3,6-tetrahydropyridin- 
4-yi)-lH-indole, hydrochloride ( Lu 23-024 ). M.p. 263-265°C. 

l-(^ , -Fluorophenyl)-3-(l-(2-imida2olidinon-l-yIethyi)- 1,2,3, 6-tetrahydropyr idin-'f-yi) - 
IH-indole, hydrochloride, ( Lu 23-075 ). M.p. 259-262°C. 

10 1 -^'- Fluoro Phenyl)0-nitro-3-(l-(2-oxa2olidinon^-ylethyl)-l,2,3,6-tetrahydro 

4- yl)-lH-indole, maleate. ( Lu 23-134 ). M.p. 128-1 30°C. 

l-(^ , -FluorophenyI)0-(l-(2-imida2olidinon-l-ylcthyl)-l,2 f 3,6-tctrahydropyridin-^-yl)- 

5- nitro-lH-indole. ( Lu 23-142 ). M.p. 177-179°C. 

5-Chloro-l-(4 , -fluorophenyl)-3-(l-(2-imidazolidinon-l-ylethyl)-l,2 f 3 l 6-.tetrQhydro- 
15 pyridln-4-yl)-lH-indole. ( Lu 23-148 ). M.p. 13S-140°C. 

l-(4 , -FJuorophenyl)0-(I-(2.imldazolidinon-l-ylcthyl)-l r 2,3,6"tctrahydropyridin^-yl)^ 
3-trIfIuoromethyl-lH-indole. ( Lu 23-137 ). M.p, 1 6^-1 63°C. 

l-te'-FluorophenylM-U-^-lmi^ 

5-nitro-l H-lndoic, maleate. ( Lu 24-024 ). M.p. 200°C. 



EXAMPLE 6 
(Method c) 

I-(V-Fluorophcnyi)-3-(]-pyrrolo-2-cthyl)- 1 .2. 3/.-tctrahydropyrldln-4-y|) 3-tr ifluoro- 
methyl-1 H-lndolc, malcoto. (Lu 2 3- 1 7 2). 



l^a^FluorophenyOO-fNpyrroIo^-ncctoJ-l^^/^tctrahydropyridin^-yOO-trinuoro- 
methyl-lH-Indolc(2.3g)wa5rcfluxcdwlthLIAIH^(l R)mdryTHF( JOmlXorl . Jh. After 
cooling H z O/THF was added to destroy excess of LiAIH^. The precipitate was 
filtered oil and THF evaporated. The remaining oil wq* dissolved In 2-propanol 
and the title compound precipitated an a maleate. Ylrldi 1.3 g (02%). M.p. 194- 

86292965 
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1 -(^-Fluorophenyl)-3-(l -(2 -methyl- 1 -imidazole-2-ethyI)-l ,2,3,6-tetrahydropyridin- 
£f-yI)-5-trii'luoromethyi-lH-indole, difumarate. ( Lu 23-173 ), M.p. 1S9-191°C. 

1 -(V-Fluorophen\i)-3-(l -(1 -irr.idazole-2-ethyl)- 1 ,2,3,6-tetrahydropyridin-^-y D-5- 
trifluoromethyi-1 H-indole, dimaleate. ( Lu 2^-002 ). M.p. 165-167°C. 

EXAMPLE 7 
(method f) 

I -(fc'-FIuorophenyl)-3-(4-methyIpiperazino)-5-trifiuoromethyI- 1 H -indole, dihydro- 
chloride. ( Lu 21-123 ), 

2-Carboxymethyl-l -(V-f luorophenyl)-5-trif iuoromethy Iindolin-3-on (15 g) and 
MgCI 2 ' 6 H 2 0 (30 g) in HMPA (100 ml) were heated under N 2 at 120-140°C for 1 
h and finally at 150°C for another 1/2 h. 1 - Methylpiperazin (25 ml) was added 
and the mixture was refluxed under N 2 at an oil bath temperature of 200°C for 
16 h. The mixture was cooled and poured into 1 Itr. of H 2 0 and extracted with 
ether (3 x 200 ml). The combined ether extracts were washed with 0.5 M HC1 (3 
x 300 ml). The acidic H 2 0 phase was made Jine and reextracted with ether 
(2 x 200 ml). The combined organic phase was dried (MgSO^) and the ether 
evaporated. The remaining oil was dissolved in acetone and the title compound 
precipitated as a dihydrochloride. Yield: 6.7 g (35%). M.p. 2<f5-2<f7°C. 

In a corresponding manner the following 3-piperazinoindoies were prepared: 

1 -(i; , -FIurophenyl)-3-(^-(2-hydroxyethyl)-piperazlno)-5-trifluoromethyl-l H-indole. 
( Lu 21-152 ). M.p.-16*°C. 

! -(V-FIuorophenyOO-piperazino-5-trjfluoromethyl-l H-indole. ( Lu 21-153 ). M.p. 

16S-I7C°C. 

1 , ^Fluorophcnyl)-3-( / f-isopropyl-piperazino)-5-tr if luorornethy 1-1 H-indole t di- 
hydrochloride. ( Lu 23-016 ). M.p. 27S-230°C. 

5-Chloro-3-(^-rnethylpiperazino)-l -phenyl- 1 H-indolc. ( Lu 23-01 5 ). 

M.p. 17iM75 r 'C. ■ 
1K71 
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( method g ) 

l-(4'-F luorophenyl)- 5 -me thy 1-3- ( \ -me thy l-k-pipr-r i-\iy!)- * ? i - indole, hycrcb' c.; = :de. 
( Lu 21-0 37). 

To 14 g of Mg tur.Vir- r> was a'.idcd 4-cnlorc-! -methy ip^er knne (-35 r,) in dr\ TH ; " 
(500 ml). The mixture o. is .erUixed for 1 ho.:r one: M T .creci under into an ice 
cooled solution of I -(4'-f luorophenyl)- 5-rncthy lisatin (60 ,e) in dry THF (500 
The mixture was heated to reflux and poured into H_,0 (i Itr.) saturated • v 
NH^Cl and extracted wi;h ether (2 x 300 ml). The c-~ "ibined orga..ii phase:- ~ 
dried (MgSO^), the ether evaporated yilding 48.5 g (5S%) of J -(4 '- f iu^ropher- v;' 1 - ' 
hydroxy-5-methyl-3-( 1 -methyI-4-piperidyl)indolin-2-on. M.p. 1 7 7-1 7 9 v " CT . // ' - \ 
suspension of LiAlH^ (1 g) in dry THF (100 m!) was added 2.5 g of the r^.---. i 
prepared indoiin-2-on. The mixture was refluxed for I hour, excess of L;AiH 
destroyed by addition of H 2 0 / THF, am 1 filtered; and 2 M HC! (500 rnl) was 
added to the filtrate and gently heated. The i i^O phase was made alkaline and 
the product extracted with ether (2 x 300 ml). The combined ether phases were 
dried (MgSO^) and the ether evaporated. The remaining oil was dissolved in 
acetone and 1 -(4'-fluorophenyl)-5-methyl-3-(l -m e t hy 1-4 -piper idyl)indolin-2-on 
was precipitated as an oxalate. Yield: 2.0 g (G( . M.p. 222°C. To a solution of 
B^Hg in THF (100 ml) kept under N 2 at 0°C was added 1 1.0 g of the oxalate salt 
prepared as above* The mixture was heated slowly to 50°C and kept there for 2 
hours. It was finally poured onto ice (1 Itr.) and extracted with ether (2 x 200 
ml). The combined ether phases were dried (MgSO^) and the ether evaporated. 
The remaining oil was dissolved in 2-propanol and the title compound pre- 
cipitated as a hydrobromide salt. Yield: 3.7 g (36%). M.p. 254-256°C. 



EXAMPLE 9 



5- A mi no- 1 -(4 '-f luorophenyl)- 3- ( ! - rnc thy 1- i ,2,3 J- - tc i r ..ihydrop\ ndm-4 -y U- i H indole, 
fumarate. ( Lu 23-149 ) 

1 -(4'-Fluorophenyl)-3-( 1 -methyl- 1 ,2,3,6-tcirohydr opyridin-4-yl)-5-ni tro- 1 H -indole 
(Lu 22-135) (10 g) in 90% ethanol (150 ml) was heated to reflux and dil. HCI (2 
ml) and Fe-powder (5 g) were added within 0.5 hour. Reflux was continued for 
another hour. The reaction mixture was filtered, cooled down and subsequently 
poured into 1 litre of NH^OH and extracted with ethyl acetate (2 x 400 ml). The 
combined organic phases were dried (MgSO^) and the solvent evaporated. The 
remaining oil was purilied by column chromatography on silica gel (eluted with 
ethyl acctatc/methanol 1:1 containing ?% of tr iethylam inc). The title compound 
was^fjUia,!^ precipitated as a I ■ im..,i a i r ,'mmv ethanol/ncetonc (1:1). Yield 4.2 g 



(34%). M.p. 128-134 C. 




wmm 



EXAMPLE 10 
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1 -(L'-Fluoropheny!)-3-(M2-(pyr^^ 
methyl- 1 H-indole ( Lu 23-0 1 S ). 

The pyrrolidonyl indole derivative (Lu 22-133) (2.S g) prepared in Example k and 
p-rr.ethoxyphenyithionophosphine sulfide dimer (2.0 g) (Lawesson reagent) were 
heated in HMPA (25 ml) at 110 °C for 1 hour. The reaction mixture was poured 
into K z O (500 mi) and K 2 C0 3 (10 g) added. The product was extracted with ether 
containing 10% of ethyl acetate (2 x 200 ml). The combined organic phases were 
dried (MgSO^), the solvents evaporated and the resulting crystalline product was 
recrystallized from ethanol yielding 2.1 g (73%) of the title compound. M.p. 199- 
201°C. 



EXAMPLE 11 

3-(if.(l -AcetyloxyethyD-l -piperazino)- 1 -(^'-f luoropheny!)-5-tr if luoromethyl- 1 H- 
indole. ( Lu 23 -161). 

l-(V-Fluorophenyl)-3-(4-(2-hydroxye thy 0-1 -pipe- .no)- 5- tr if luorome thy 1- 1 H-indole 
(Lu 21-152) (5 g) was heated to reflux in acetone (50 ml). Acetylchloride (2 mi) 
was added slowly. Refluxing was continued for 1.5 h. The solvent was 
evaporated and the remaining oil was extracted with CH 2 CI 2 (2 x 200 ml) from 
NH.OH at Ph !0. The combined organic phases were dried (MgSO^) and the 
Lrivent evaporated. The title compound precipitated from ether. Yield: 3.7 g 
(72%). M.p. !29-131°C. 

In a corresponding manner the .following estcrified indole derivatives were 
prepared: 

3- ''--( ! - r: -cancy lex y ethyl)- 1 - piperazino)-! -(<*'- f luoroplwny D- 5 - tr i f luorome thy 1- 1 H- 
.:vJolc. (Lu 23-:^ ). M.p. 7 1-73°C. 

1 ..U'-Fluorophcriyl)-3-(MI -oleyloxy ethyl)- 1 -piperazino) - 5 - tr if luor omethy I- 1 H-indole, 
dihydrochlonde. (Lu 23-163). M.p. 15S-162°C. 

1573 86292965 
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The compounds of Formula 1 v.crc tested according to reliable and well 
recognized pharmacological tests as follows: 



1. Methylphenidate an tagonism 

The inhibiting effect of test substances on the methyl phenidate- induced gnawing 
in mice is determined as d- scribed by Pedersen and Christensen (1972). 

The test substance is given i.p. in different doses, while methylphenidate is given 
s.c. in the dose 60 mg/kg, 1/2, 2 or 7U hours after injection of test substance. Per 
dose ol the test subs;ance is used 3x2 mice ( d, 18-25 g). The results are given 
in fractions: 0/3, 1/3, 2/3 and 3/3, where 0, 1, 2 and 3 are the number of pairs, 
which has not been gnawing on receipt of the test substance. 



Ref. : 

Pedersen, V. and Christensen, A.V.: Acta pharmacol. et toxicol. 3_l. ^ v -''96, 
1972. 

2_. Catalepsy 

Evaluation of catalepsy i* made according to /\mt (I9S3). The rat is placed on a 
vertical wire mesh (mesh diameter I? mm) and considered as cataleptic if it 
remains immobile for more than 1> second. Thr number of cataleptic rat% in 
each dose proup is determined cvcrs how. I -f hours and ?** hours following 
peroral ad~i;msu it ion of tc: cot-ij»oru!, 1 nr maximal numbers ol ra:alrpiK. 
rats in each ol al lea*.: > Oonc >"ou;v., r.irh consisting of at IcaM <* rnt>, it- 
recorded. These nwmbrrt. arc w-r-' lew f .i h m hi t ion of values by lo>: -pr oli 1 1 

analysis. 



ReL: 

Ami, D.I F.uropran .1. I'hnnh.u ol, ')',, Uh V;, |9^. 



3, (Juijmy.inr inhibition 

Qulpa/lnc nnd a number of u :».<-.• compounds, which Increase >-M7? trv eptot 
activity In the C'.NS, n.4,1. r o c in iMn rapid shake (twitch) ol the head. 

This rcspon%e 1% inhibited in f » HI? rr< rptor antagonists (Vctuiani rt <\I. 1'JXO, 

Ami ci. i. m*>. 86292965 

The test compound or s.dir.' i' tr<! utaneously 2 hours bclorr subcuta- 

ncous injection ol quipa/m' I ! '* »f <n pmol/kg). At least 3 dose groups, 

C ac|i ^nsistin £ ol at l'-*',t c • yr-r i. The rats arc individually placed in 
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observation cages (I? x 25 cm) and the number of head twitches are counted 30- 
<i0 min after quipazinc administration. Inhibit ion of head twitches is expressed in 
per cent of the number of head twitches in the control group. ED50 values are 
calculated by log-probit analysis. 
5 Ref. : 

Vctulani, 3., B.B. Bc<iuarczyk, K. Reichenberg and A. Rokost: Neuropharmaco- 
logy 19, 155-I5S, 19S3. 

A.-nt, 3., 3. Hyttfl ind 3.-3. Larscn: Acta pharrnacol. et toxicol. 55, 363-372, 
19SC 

]0 **■ ^Hjj.pi£Opc^idoj_jMnCMn£s 

The affinity ol compounds to dopamine (DA) D-2 receptors and serotonin 2 (5- 
HT2) receptors was determined by in vitro receptor binding technique. Binding of 
3 H-spiropcridol to DA D-2 receptors in rat striae membranes and to 5-HT2 
receptors in rat cortical rncmbranrs was determined as described in detail by 

1 <j Arnt ct al. (]98<0. 

Ref. : 

Amt, 3., 3. Hyrtcl and 3.-3. Larscn: Acta pharrnacol. ct tovicol. 55, 36 3- 372, 
198«i. 
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Pharmacology of Indoles 



Compound 
No. 



MePh 
Antg. 

E050(ip) 
( ^umol/kg) 



Ca talep . 

ED50(po) 
^ ^umol/kg ) 



l-6h 



24h 



Qvipaz . 
inh . 



ED50(sc) 
( yumol/kg ) 



H-Spi roper idol bindings 
DA-2 5-HT 2 
receptors 

IC, 



'50 



710 9 M 



Lu 


20-089 


0.18 


0 


. 4 3 


6 . 5 


0 


. 1 2 


0 


. 34 


1 


. 8 


Lu 


21-018 


0 . 58 


2 


. 00 


> 6 . 9 


0 


. 1 5 


0 


. 7 4 




. n 


Lu 


2 1-037 


2.10 




















Lu 


21-046 


48.1 








0 


. 23 










Lu 


21-120 


0. 08 


0 


. 32 




0 


. 03 


0 


.61 


3 


. 1 


Lu 


21-123 


0. 09 


0 


. 08 


0.62 


0 


.035 


1 


. 7 


6 




Lu 


21-131 


0.60 


0 


. 59 


2 . 2 














Lu 


21-152 


0.11 


0 


. 1 7 


0.28 


0 


. 02 3 


2 


. 8 


7 


. a 


Lu 


21-153 


2 . 0 


7 


. 1 


16.0 


0 


. 37 


3 


. 7 


6 , 


. 1 


Lu 


22-117 


0 .06 


0 


. 09« 


> 0. 37* 




.052 


1 


. 2 


0 . 


. 6 ( \ 


Lu 


22-133 


0 .82 


0 


. 66* 


J . 7 * 


0 


. 1 5 






1 . 


9 


Lu 


22-134 


1 . 7 


2 


. 7* 


> 2 . 7 • 


2 


. 5 


5 


. 3 






Lu 


22-135 


0.10 


0 


.078 


>0 . 89* 


0 . 


. 009 


1 


. 1 


1 . 


. <; 


Lu 


23-001 


0.22 


1 


. 2 


2 . b 


0 , 


. 04 1 


6 


. 6 


1 0 




Lu 


23-011 


0.12* 


0 


. 55 


> i . a 


0, 


. 04 1 






0 . 


Mi 


Lu 


23-015 


8 . 8 


1 2 


. 0 


>1 5 


0 , 


, 062 


12 . 


. 0 


3 . 


9 


Lu 


23-018 


53.0 


1 


. 2 


2 . 9 














Lu 


23-024 


0.65 


6 


. 8* 












5 . 


3 


Lu 


23-075 


19« 








0 . 


, 1 8 . 










Lu 


23-083 


1.3' 


9 


. 4 


>u 


0 . 


, 1 5 


1 . 


, 8 






L u 


23-086 


> 98 • 








0 . 


0 36 


b 2 




2 . 




L u 


2 3-133 


la- 


] 1 


. 0 


> ) 1 






5 . 


9 






Lu 


2 3-134 


9.0- 


1 


. 1 


> 0 . 8 






2 . 


8 


1 b 




Lu 


23-142 


2.6- 
















6 . 


7 


Lu 


23-143 


72.0* 


> 1 8 


• 


>1 B- 




5 










Lu 


23-146 


0.73* 


1 


. 0" 
















Lu 
Lu 


23-147 
23-148 


> 99« 

> 91 • 




86292965 














Lu 


23-149 


0.45" 




















L u 


23-1 50 


0.07* 


0 


♦ 2 1 










■ 7 


10 




1 


5 7 6 
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Compound 
No. 



MePh 
Ant g. 

ED50( ip) 
( ^umol /kg ) 



Cat a J ep . 

CD50(po) 
( y unto] ,/Uq ; 



Ov i paz . 
i nh . 

CD50(sc) 
( ^umo) /U g ' 
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H-Spj roper idoJ bindings 
DA-2 3-H1 2 

receptors 

1 C^ 0 /10* 9 M 



J -6h 



24h 



L u 


2 3-155 


3.8* 














L u 


2 3-156 


0.07* 


< 0 . 


1 Q * 


1.1 


n n 
u . U J 


1 9 




L u 


2 3-157 


f j . 3 / * 


n 


A O * 


7 A * 


n l 7 






L LI 

I 


2 3-158 
2 3-159 


z . y * 

A 7 ■« 
















2 3-160 


.J . 4 * 






^ 7 * 




1 l 

I x 


34 


t u 


I j - 1 b 1 


n n s * 
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n 

u • 




0.18* 
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L U 
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I. u 
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L u 


23-172 


> 70* 








> 0 . c ^ 


3 1 




t 1 1 




0.77* 


1 


. 6 * 




> 7 . x 


42 


60 


1 i i 


? 1 - 1 7 4 


> 1 2 " 








0 . 49 


20 


6 


t U 


2 3-175 


n . 3 2 • 


U 


i DO 






1 i 

X X 




t u 


24-001 


2 . 6 








0.19 




0 


L u 


26-002 


0.45* 








> 0 . 4 5 






L U 


2^-00 3 


0.09' 










6 . 0 


1 4 


I U 


24-006 


1.1' 














I u 


24-0 12 


> 20 • 














I u 


24-0 13 


> 2 0 ■ 














I II 


2 a - 0 1 4 


> 2 2 • 














I v; 
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2 4 - 0 1 5 
2 4 - 0 U. 
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I u 


7 6-022 
















I u 


2 4-024 

















nrpr nrnn / i 
•,!' 7 )f lupr 
1 1 ( »pr r i rin 1 
■ f I udn/ 1 nc 



n t lxol 
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0.16 
0.11 
0.06 
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0.06 
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LD^ 0 i.v. in mice was deiermined for Lu 21-132 and Lu 22-135 to be 147 
^umol/kg and 276 ^umol/kg respectively which indicates a comparatively low 
acute toxicity as compared with known neuroleptics such as chlorpromazine, 
cis(Z)-flupentixol and tefludazin having values between 120-180 ,umol/kg. 



The compounds of Formula I and the non-toxic acid addition salts thereof may be 
administered to animals such as dogs, cats, horses, sheeps or the like, including 
human beings, both orally and parcnterally, and may be used for example in the 
form of tablets, capsules, powders, syrups or in the form of the usual sterile 
solutions for injection. - Results upon administration to human beings hav-j been 
very gratifying. 

Most conveniently the compounds of Formula I are administered orally in unit 
dosage form such as tablets or capsules, each dosage unit containing the free 
amine or a non-toxic acid addition salt of one of the said compounds in a amount 
erf from about o.lO to about 100 mg, mc. preferably, however, from about 5 to 
30 mg, calculated as the free amine, the total daily dosage usually ranging from 
about ho to about 500 mg. The exact individual dosages as well as daily dosages 
in a particular case will, of course, be determined according to established 
medical principles under the direction of a physician. 

When preparing tablets, the active ingredient is for the most part- mixed with 
ordinary tablet adjuvants such as corn starch, potato starch, talcum, magnesium 
stearate, gelatine, lactose, gums, or the like. 

When the compound of Formula 1 is an ester, preferably a deennoic acid ester, 
palmitic acid ester or a .bchfcnic acid ester, the composition may advantageously 
be an oily solution for injection, and such solutions often have a very prolonged 
effect when compared with the corresponding uncstcrlflcd compound, 
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Typical examples of lormulas lor composition containing 1 -(<**f luorophenyi)-3-(« - 
(2-hydroxyethyi-i-piperazinyl)-5-trifluorome:hylindole (called Lu 21-152 for 
short) as the active ingredient, are as follows: 

1) Tablets containing 5 milligrams of Lu 21-152 
calculated as the. free base: 

Lu 21-1 52 5 mg 

Lactose ^ mg 

Potato starch 27 mg 

Saccharose 58 mg 

Sorbitol 3 mg 

Talcum 5 mg 

Gelatine 2 mg 

Povidone 1 ™g 

Magnesium stearate 0.5 mg 

2) Tablets containing 50 m-. .grams of Lu 21-152 
calculated as the free base: 

Lu 21 -1 52 50 mg 

Lactose 16 ™g 

Potato starch O mg 

Saccharose 106 mg 

Sorbitol 6 mg 

Talcum 9 rng 

Gelatine * m P> 
Povidone rn R 

Magnesium stearate 0.6 mg 

86292965 

1) Syrup containing per milliliter: 

Lu 21-1)2 10 mg 

Sorbitol 500 mg 

' Trngnranth 7 m F 

Clyccrol ™ mg 

Mrthyl-p;ualK*n 1 '"ft 

Propyl-pi-uabm 0.1 mg 



li thanol 



O.'.O'' ml 



1 fi 7 <1 



o3 

Solution for injection containing per milliliter: 
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Lu 21-152 50 mg 

Acetic acid 17.9 mg 

Sterile water ad 1 ml 



5) Solution for injection containing per milliliter: 



Lu 21-152 10 mg 

Sorbitol ^2.9 mg 

Acetic acid 0.63 mg 

Sodium hydroxide 22 mg 

Sterile water ad 1 ml 



Any other pharmaceutical tableting adjuvants may be used provided that they 
are compatible with the active ingredient, and additional compositions and 
dosage forms may be similar to those presently used for neuroleptics, such as 
chlorpenthixol, flupentixol or f luphena7ine. 

Also combinations of the compounds of Formula I as well as their non-toxic acid 
salts with other active ingredients, especially other neuroleptics, thymoleptics, 
tranquilizers, analgetics or the like, * 11 within the scope of the present 
invention. 

As previously stated, when isolating the compounds of Formula I in the form of 
an acid addition saJt the acid is preferably selected so as to contain an anion 
which is non-toxic and pharmacologically acceptable, at least in usual therapeu- 
tic doses. Representative salts which are included in this preferred group are 
the hydrochlorides, hydrobromides, sulphates, acetates , phosphates, nitrates, 
methanesulphonates, ethane-sulphonates, lactates, citrates, tartrates or bi- 
tartrates, pamoates and maleates of the amines of Formula 1. Other acids are 
likewise suitable and may be employed if desired. For example: fumaric, benzoic, 
ascorbic, succinic, salicylic, bismethylenesalicylic, propionic, gluconic, malic, 
malonic, -mandelic, cannamic, citraconic, stearic, palmitic, itaconic, glycolic, 
benzenesulphonic, and sulphamic acids may also be employed as acid addition 
saltforming acids. 

i58o 86292965 
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When it is desired ,c isolate a compound oi .he invention in the form o£ the free 
base this may be done accord.ng to conventionai procedure as by dissolv.ng the 
isoia'.ed or unisoiated sal, in water, treating w„h a suitable alkaline mater.al, 
extracting the liberated tree base with a suitable organic solvent dry.ng the 
extract and evaporatinr to dryness or fr.etion.lly distilling to effect isolat.on of 
the free basic amine. 

The invention also comprises a method for the alleviation, palliation, mitigation 
or inhibition ol the manifestations of certain physiological-psychological ab- 
normalies of animals, including psychoses, by administering to a liv.ng an.ma 
body, including human beings, an adequate quantity of a compound of Formula 
or a non-toxic acid add.tion sal, thereof. An adequate quantity would be from 
about 0.00. mg to about 10 mg per Kg of body weigh, in each unit dosage, and 
from abou, o.oo3 mi.ligrams ,0 about 7 milligrams /kg of body weight per day. 

,, is to be understood that the invention is not limited to the exact details of 
operation or exact compound or compositions shown and described, as obv.ous 
modifications and equivalents will be apparr to one skilled ,n the art. 
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Indole derivatives of the following general formula: 




\ 

A t 

\ / 



o 
1 
fi 
9 
0 
1 
2 



wherein R is phenyl, optionally substituted with halogen, lower alkyl or trifiucro- 

methyl, or a hetero aromatic group, such as 2-thienyl, 3-thienyl, 2-furoyl, 3- 

furoyl, 2-thiazol, 2-oxazol, 2-imidazole, 2-pyridyl, 3-pyridyi or ^-pyridyl; 

R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, nixro, lower 

alkylthio, tr ifluoromethyl, lower alkylsulfonyi, amino, lower alkylamino or lower 

di-alkylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 

optional bond; 
2 

R is hydrogen, cycloalkyl, lower alkyl or lower alkenyl, optionally substituted 
with one or two hydroxy groups, any hyr' % y group present being optionally 
esterified with an aliphatic carboxylic acid radical having from two to twenty- 
four carbon atoms inclusive, 
2 

or R is the group 

/ z \ 

-(CH_) - U Y 
2n \ c / 



wherein "n" is an integer of 2-6; 

X Is oxygen or sulfur, or>C * X may constitute the group x CH = when Y is 
bN- or bCH-j 

Y Is oxygen, sulfur, CH- or N R^ f where R^ is hydrogen or lower alkyl, lower 
alkenyl or a cycloalkylmcthy 1 group, said "cycloalkyl" having from three to six 
carbon atoms inclusive; 

Z is -(CHj) -t "m u being 2 or 3, or Z is -CH=CH- or 1 ,2-phenylcnc optionally 
substituted with halogen or trif luoromethy 1, or Z is -CO(or SJCHj-J 
U is nitrogen or carbon, 

1 2 
provided that when R Is chloro, A Is nitrogen and R Is 

methyl or cyclohcxyl, R mav phenyl; 

as well as their pharmaccw * rccptnblc acid addition salts. 

15 8 2 
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An indole derivative of Claim 1, wherein R 1 is chlorine, fluorine, trif luoromethyl, 
methyl, nitro or amino in the 5-position, R is phenyl substituted with fluorine 
in the <>'- or 2'-position, R 2 is methyl, 2-hydroxyethyl or 3-hydro::ypropyl, 
and A is as defined in Claim 1. 



-3- 

l-(^'-Fluorophenyl)-3-e*-(2-hyd.oxyethyl)-piperazino)-5-trifluoromethyl- 
1 H-indole. 

l-(^-F!uorophenyl)-5-nitro-3-(l-methyl-l,2 ) 3,6-tetrahydropyridin-if-yi)- 
1 H-indole. 

5-Chloro-l-(^'-fluorophenyl)-3-(l -methyl- 1,2, 3,6-tetrahydropyridtn-i»-yl)- 
1 H-indole. 

l-(^'-Fluorophenyl)-3-(l-(2-hydroxyethyl)-l,2,3,6-tetrahydropyridin-'*-yl)- 
5-nitro-l H-indole. 

1 -(V-Fluorophcnyl)-3-(l-(2-hydroxycthyl)- 1,2,3, 6-tctrahydropyridin-<*-yl)- 
5-trifluoromethyl-l H-indole. 

5-Fluoro-l-(^ , -fluorophcnyl)-3-(l-(3-hydroxypropyl)-1.2,3,6-tctrahydropyridi 
<•-■>- 1 > - 1 H-indolc 

as well ai pharmaceutical!/ acceptable acid addition salts thereof. 
1 5 8 3 » 
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A method for the preparation of an indole derivative of the following general 
formula: 




wherein R is phenyl, optionally substituted with halogen, lower alkyl or tnfluoro- 

methyl, or a hetero aromatic group, such as 2-thienyl, 3-thicnyl, 2-furoyl, 3- 

furoyl, 2-thiazol, 2-oxazol, 2-imidazole, 2-pyridyi, 3-pyridyl or <t-pyridyl; 

R 1 is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, nitro, lower 

alkylthio, tr if luoromethy 1, lower alkylsulfonyl, amino, lower alkylamino or lower 

di-alkylamino; 

"A" Is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 
optional bond; 

R 2 Is hydrogen, cycloalkyl, lower alkyl or lower alkenyl, optionally substituted 
with one or two hydroxy groups, any hy'*oxy group present being optionally 
estcrifled with an aliphatic carboxylic ac^ radical having from two to twenty- 
four carbon atoms Inclusive, 
or R 2 is the group 7 

-««.>«- 'V 

X 

wherein H n" 1> an Integer ol 2-(>\ 

X U oxygen or »u.Jur, or > C « X may constitute the group v CM * when V i* 
• N- or .CH-| 

Y It oxygen, tulfur, CH 2 or N R 3 , where R l» hydrogen or lower alkyl. lower 
atkenyl or a eye loalWy Imethyl group, laid "cycloalkyt" having from three to tlx 
carbon at&n-n incJwtivcj 

Z U -(CH 2 ) m "m" being 2 or ). or Z it -CH*CH- or 1 ,2-phenylcnc opt.on.illy 
»cb»tituted with halogm or tr iilworomethyl, or Z it -CCXor SJCH^-i 
U !» nitrogen or carbon, 

provided that when U ' h chloro, A la nitrogen nn<! M h 
methyl or cycloh«?«yl, H may not be phenyl! 

as well a» their pharmacc-utkAlly acceptable acid addition ialt», 
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wh irh c omp rises 

a) reacting an indole derivative of the following formula: 
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wherein R* and R are as defined above, with a ^-piperidone of the formula: 

/ \ 



wherein R is as defined above, 
or 

b) reducing a compound of the following formula: 




y 



1 1 1 



n 
1 



wherein R 1 , R and arc as defined above, 



or 



c) reveling a compound of the following formula: 



- 1-~ a 



I V 



wherein r', R 2 and A ,v<? .is dc.'mcd above, ,i compound of formula: 

wherein R Is as defined above and "hnl" Is halogen, in the presence of a metal 
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d) reacting a compound of the following formula: 
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51 



52 



wherein R*, R and A are as defined above, with a lower alkyl halide or an 
epoxide of formula H^C-CH R wherein R is hydrogen, methyl or ethyl, 



or 



e) reducing a compound of the following formula: 



0 



A' N - C - R 

\ / 



N 
I 

R 



V 1 



53 
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wherein R*, R and A are as defined above and R** Is hydrogen, lower alkyl (1-3 
C-atoms) or lower alkoxy (1-3 C-atoms), 

or 

f) heating a compound of the following formula: 



5£ 



OH 



COO CH 



V 1 



5 7 

5fl 
59 



wherein R and R are as defined above, with a piperazinc of formula: 

/ \ 



wherein R Is as defined above, 



H N N-R 2 
\ / 



or 

15 8 6 
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g) reducing a compound of the following formula: 




N-R 2 
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wherein R * , R and R^ are as defined above, with a suitable reducing agent, 
whereupon the indole of Formula I is isolated in the form of the free base or a 
pharmaceutical!/ acceptable acid addition salt thereof, and if the group R^ 
contains one or two hydroxyl groups, if desired, acylating such a hydroxy group 
with a reactive derivative of an aliphatic carboxylic acid having from two to 
twenty-four carbon atoms, and isolating Die ester formed as the free base or a 
pharmaceu tically acceptable acid addition salt thereof. 



1 

2 
3 
6 



A method according to Claim k wherein R* is chlorine, fluorine, trifluoromethyl, 

methyl, nitro or amino in the 5-position, R is phenyl substituted with fluorine 

2 

in the or the 2 , -position, R is methyl, 2-hydroxyethyl or 3-hydroxypropyl, 
and A is as defined in Claim 



A method according to Claim k or 5 for the preparation of the following 
compounds: 

I -((f , -Fluorophcnyl)-3-( < *-(2-hydroxyethy l)-pipcrarino)-3-tr illuorome thyl- 
lH-lndolc. 

1 -(V-Fluorpphcnyl)-5-nitro-3-(l -rnc thy 1-1 ,2,3,6 -tctrahydropy ridin-^-yl)- 
IH-lndolc. 



5-Chloro - 1 -('*'- f luoropheny !)-)-( I -methyl- 1 ,2,3,6- totrahydropyridln-** -y 0- 



1 H - indole. 
15 8? 
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1 -(^'-FluorophenyDO-O -(2-hydroxyethyl)- 1 , 2,3,6 -te trahydropyr idin-^-yl)- 
3-nitro-l H-indole. 

I •(<•'- F luorophenyl)-3-( 1 -( 2 -hydroxy e thy 1)- 1 ,2,3,6 -te trahydropyr idin-4 -yl)- 
3-tr if luoromethyl- 1 H- indole. 

3-Fluoro-l -(V-f luorophcnyl)-3-(l -(3-hydroxypropyl)-l , 2,3,6 -te trahydropyr idin- 
<<-yi)-I H-indole 

as well as pharmaceutical^ acceptable acid addition salts thereof. 



A pharmaceutical composition in unit dosage form comprising - as an active 
ingredient - a compound as defined in Claim 1, and one or more pharmaceutical 
diluents or carriers. 



-8- 



A pharmaceutical composition in unit dosage form, according to Claim 7, 
wherein the active ingredient is present in an amount from 0.10 to 100 milligrams 
per unit dosage. 



-9- 



A pharmaceutical composition in unit dosage form, according to Claim 7 
or S, wherein the active ingredient is selected from the compounds ol Claim 
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